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Introduction
In order to reduce the mobility latency, in Rel-18 WID on Further NR mobility enhancements, RP-222332 [1], one of the objectives was agreed to specify mechanism and procedures of Layer 1/Layer 2 (L1/L2)-triggered mobility (LTM) which includes the following items:
	1. To specify mechanism and procedures of L1/L2 based inter-cell mobility for mobility latency reduction:
· Configuration and maintenance for multiple candidate cells to allow fast application of configurations for candidate cells [RAN2, RAN3]
· Dynamic switch mechanism among candidate serving cells (including SpCell and SCell) for the potential applicable scenarios based on L1/L2 signalling [RAN2, RAN1]
· L1 enhancements for inter-cell beam management, including L1 measurement and reporting, and beam indication [RAN1, RAN2]
· Note 1: Early RAN2 involvement is necessary, including the possibility of further clarifying the interaction between this bullet with the previous bullet
· Timing Advance management [RAN1, RAN2]
· CU-DU interface signaling to support L1/L2 mobility, if needed [RAN3]

Note 2: FR2 specific enhancements are not precluded, if any.
Note 3: The procedure of L1/L2 based inter-cell mobility are applicable to the following scenarios:
· Standalone, CA and NR-DC case with serving cell change within one CG
· Intra-DU case and intra-CU inter-DU case (applicable for Standalone and CA: no new RAN interfaces are expected)
· Both intra-frequency and inter-frequency
· Both FR1 and FR2
· Source and target cells may be synchronized or non-synchronized


In RAN1 #110-bis-e, it was agreed to support TA acquisition of candidate cell(s) for Rel-18 LTM before cell switch command is received by the UE [2]. In RAN1 #111 [3], RAN1 #112 [4], RAN1 #112-bis-e [5], RAN1 had further discussions on the mechanisms to support early TA acquisition, and agreements were made to support the PDCCH ordered RACH and the relevant configuration details. In this contribution, we provide our views on the open issues for PDCCH ordered RACH, and support of additional RACH-less solutions.
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PDCCH Ordered RACH for Early TA Acquisition
Impact on the PRACH Transmission Power
In the legacy, for the case of PDCCH ordered contention free random access procedure, the DL-RS that the DM-RS of the PDCCH order is quasi-collocated which is used to derive the referenceSignalPower (i.e., ss-PBCH-BlockPower) to calculate the path loss. In the case of LTM, when a PRACH is transmitted to an LTM candidate cell, the path loss calculation should be based on the SSB of the candidate cell provided in the PDCCH order.

Proposal 1: For PDCCH ordered RACH in Rel-18 LTM, the path loss for the PRACH transmission power is calculated using the referenceSignalPower (i.e., ss-PBCH-BlockPower) of the SSB provided in the PDCCH order. 
With No RAR reception 
In RAN1 #112-bis-e, the following agreements were made for PRACH re-transmission and power ramping when reception of RAR is not configured:
Agreement
For PDCCH ordered-RACH, if reception of RAR is not configured, UE autonomous re-transmission of PRACH is not allowed, regardless of the configuration of PreambleTransMax. 
Agreement
For PDCCH ordered-RACH, if reception of RAR is not configured
· Whether power ramping is performed or not is determined from PDCCH order
· If power ramping is performed, 
· whether PRACH is an initial transmission or retransmission is explicitly indicated in PDCCH order (FFS exact indication mechanism)
· power ramping-up value is configured 
· else, the power should be determined by open-loop power control
Based on the above agreement, a PDCCH order will contain an explicit indication whether the associated PRACH transmission is an initial or a retransmission. The retransmission indication may be used by the UE to determine whether it should apply the power ramping for the currently ordered PRACH transmission. If the legacy power ramping procedure is followed, the power ramping counter will be increased for subsequent re-transmissions of PRACH preambles if the target DL RS is not changed. However, this scenario is a bit different from the legacy RACH procedure because in the legacy procedure, the UE first performs a PRACH transmission and the power ramping counter is updated based on whether RAR is received or not within the RAR window.
For the PRACH procedure without RAR, the power ramping may still need to be managed using the counter. As an example, for each subsequent retransmission, the counter is increased until maximum value of number of transmissions is reached. For each transmission, the UE may be configured to ramp up power, until maximum number is reached. The applied power can be based on similar calculation as in legacy i.e., based on the power ramping counter value, where the power ramping counter value is maintained based on the number of retransmissions the UE has performed. This would be similar as in legacy. As in legacy there may be some conditions when the power ramping counter is reset or suspended.
Proposal 2: UE maintains power ramping counter for PDCCH ordered PRACH transmissions when reception of RAR is not configured.  
· UE maintained power ramping counter value is used to determine the transmission power for the PRACH transmissions (as in legacy).
· For the maintained power ramping counter, there is a maximum value configured by the network. The UE does not ramp up power beyond the maximum value of the counter. 
Furthermore, there are a few more aspects regarding such power ramping which should be clarified. For a certain candidate cell, if the UE directly receives a PDCCH order indicating a retransmission (without receiving a prior PDCCH order indicating an initial transmission), there may be an ambiguity with respect to the decision whether the UE should use the initial value for the power or it should increase the power, i.e. whether a counter is increased or the same counter value is applied such that no power ramping is applied. In such cases, if the UE determines that the PRACH transmission of is an initial transmission for the same target RS (but the PDCCH order indicates retransmission), it makes sense to not apply any power ramping for the PRACH transmission. However, the power ramping should be applied for any subsequent re-transmissions indicated by the PDCCH ordered PRACH. 
Also, since there may be multiple candidate cells for which the UE may perform PDCCH order triggered RACH without RAR reception it should be clarified whether the UE can maintain multiple counters, e.g., one per candidate cell. 
Proposal 3: For power ramping for PDCCH-ordered RACH where reception of RAR is not configured, initial transmission or retransmission indication is one bit flag (e.g., 0 for initial transmission, 1 for re-transmission).
Proposal 4: For power ramping for PDCCH-ordered RACH where reception of RAR is not configured, if UE receives a PDCCH order with a retransmission indication for a candidate cell, without receiving a prior PDCCH order with an initial transmission, the UE uses the initial value for the power ramping counter (i.e., counter = 1).
· The UE applies the power ramping for any subsequent re-transmissions for the PRACH preamble with the same target SSB.
With RAR Reception
In RAN1 #112-bis-e, this was agreed that if RAR reception is configured, the RAR will be received from the serving cell in both intra- and inter-DU cases. For sending/forwarding the RAR via the source cell, there may be two options:
· Alternative-1: the UE may be configured to monitor a DCI scrambled with RA-RNTI over the source cell’s Type-1 CSS. In such cases, the associated candidate cell identity (in addition to the TA) would be useful. The reason is that even when a UE is allowed to have one ongoing RACH procedure, there may be another UE under the same source cell which might have triggered a PRACH transmission to another cell (another candidate cell or the source cell) with the same RA-RNTI (note that RA-RNTI is not a UE specific parameter) and preamble and is waiting for a RAR from the same source cell during the same time window. In such cases, having a candidate cell ID in the RAR can resolve such confusions. Multiple UEs transmitting PRACH transmissions to the same candidate cell using the same RA-RNTI and preamble within the same time window can be avoided by the source cell by controlling the PDCCH order transmissions. The advantage of this method is reusing the legacy UE monitoring mechanism for a RAR after sending a PRACH transmission. This will require minimal specification changes. 
One issue might be raised about the source cell knowledge of RA-RNTI. As per TS 38.321, the RA-RNTI is calculated as:
	 					RA-RNTI = 1 + s_id + 14 × t_id + 14 × 80 × f_id + 14 × 80 × 8 × ul_carrier_id
where s_id is the index of the first OFDM symbol of the PRACH occasion (0 ≤ s_id < 14), t_id is the index of the first slot of the PRACH occasion in a system frame (0 ≤ t_id < 80), f_id is the index of the PRACH occasion in the frequency domain (0 ≤ f_id < 8), and ul_carrier_id is the UL carrier used for Random Access Preamble transmission (0 for NUL carrier, and 1 for SUL carrier). 
Since the source cell needs to provide a PRACH mask index in the PDCCH order, it may be assumed that the source cell may also know RACH configuration of the candidate cell such that it can derive the RA-RNTI by itself; otherwise, RA-RNTI may also be provided by the candidate cell along with the TA value. 
· Alternative-2: RAR from the source cell using DCI scrambled with C-RNTI over a UE specific search space (USS). In such cases, since the RAR will be UE-specific, there will no need of any candidate cell ID. However, since the UE will monitor UE dedicated search spaces to receive a RAR, a new UE procedure needs to be specified for this case. 
Observation 1: In order to minimize specification impacts, the legacy monitoring mechanism should be preferred where after sending a PRACH, the UE would monitor a DCI scrambled with RA-RNTI to receive the RAR. 
Observation 2: When the RAR is received by monitoring a DCI scrambled with RA-RNTI, even when a UE is allowed to have one ongoing RACH procedure, there may be another UE under the same source cell which might have triggered a PRACH transmission to another cell (another candidate cell or the source cell) with the same RA-RNTI (note that RA-RNTI is not a UE specific parameter) and preamble and is waiting for a RAR from the same source cell during the same time window. In such cases, having a candidate cell ID in the RAR can resolve such confusions.
Proposal 5: For PDCCH ordered RACH in Rel-18 LTM, if RAR is received from the source cell, RAR is monitored by the DCI scrambled with RA-RNTI over the source cell, and the RAR at least contains the candidate cell ID and absolute TA value.
· Note: The legacy procedure to derive the quasi co-location properties for RAR reception may be used, i.e., UE may assume the DM-RS antenna port quasi co-location properties of the CORESET associated with the Type1-PDCCH CSS set for receiving DCI with CRC scrambled by the corresponding RA-RNTI.
Prioritization Rules for the PRACH Transmission
In RAN1 #112-bis-e [5], the following agreement was made to study the prioritization of PRACH transmission to an LTM candidate cell
Agreement
For PDCCH-order based PRACH for candidate cell study the following issues:
· whether/how prioritizations for transmission power reduction for a PRACH transmission to a LTM candidate cell is performed
· whether/how prioritizations for prioritization of a PARCH transmission to a LTM candidate cell compared to an overlapped (in time and frequency) serving cell UL transmission
In the following sub-sections, we provide our views on both types of prioritizations. 
Power Reduction Rules
In the legacy, prioritization rules for transmission power reduction have been defined when the UE supports simultaneous/parallel transmission for example in single cell operation with multiple carriers or across CCs in an inter-band or intra-band non-contiguous CA scenarios, etc. [38.213]. The total UE transmit power in a symbol of a slot is defined as the sum of the linear values of UE transmit powers for PUSCH, PUCCH, PRACH, and SRS in the symbol of the slot, and the UE allocates power to PUSCH/PUCCH/PRACH/SRS transmissions according to the following priority order (in descending order) so that the total UE transmit power for transmissions on serving cells in the frequency range is smaller than or equal to maximum allowed power for that frequency range in every symbol of transmission occasion.
· PRACH transmission on the PCell
· PUCCH or PUSCH transmissions with larger priority index
· For PUCCH or PUSCH transmissions with same priority index
· PUCCH transmission with HARQ-ACK information, and/or SR, and/or LRR, or PUSCH transmission with
HARQ-ACK information of the priority index
· PUCCH transmission with CSI or PUSCH transmission with CSI
· PUSCH transmission without HARQ-ACK information of the priority index or CSI and, for Type-2 random
access procedure, PUSCH transmission on the PCell
· SRS transmission, with aperiodic SRS having higher priority than semi-persistent and/or periodic SRS, or PRACH transmission on a serving cell other than the PCell
Similarly, in the case of Rel-18 LTM, if the UE can support simultaneous/parallel transmissions of a PRACH transmission to an LTM candidate cell (which may not be a serving cell) and another uplink transmission (e.g., PUCCH/PUSCH/SRS/PRACH) to a serving cell, the total UE transmit power allocated to multiple transmissions should not be more than the total UE transmit power. Also, the power allocation to multiple transmissions should be according to a priority order. 
In order to provide higher reliability to a PRACH transmission to an LTM candidate cell (e.g., in order to mitigate the need of retransmissions which could be beneficial for faster handover), highest power allocation priority can be provided to a PRACH transmission to an LTM candidate cell compared to any of the PUCCH/PUSCH/SRS/PRACH transmissions to current serving cells (PCell or SCell). On the other hand, in some scenarios, an uplink transmission to a current serving cell may also be critical to prioritize. For example, a PRACH transmission on the PCell may be provided higher or same priority specially for the cases when this is triggered due to beam failure recovery and in those case, it may be crucial to recover the PCell link as soon as possible. Similarly, a certain PUCCH/PUSCH transmission, for example with HARQ-ACK information may also be provided higher or same priority as failure of such transmission may cause further retransmissions.
Proposal 6: When UE supports simultaneous/parallel transmissions of a PRACH transmission to an LTM candidate cell (which is not a serving cell) and another uplink transmission (e.g., PUCCH/PUSCH/SRS/PRACH) to a serving cell, the priority for the power allocation to the PRACH transmission to an LTM candidate cell be according:
· Alt 1- a PRACH transmission to an LTM candidate cell has higher or same power allocation priority as the PRACH transmission to current PCell
· Alt 2 – a PRACH transmission to an LTM candidate cell has same power allocation priority as PUCCH/PUSCH transmission with HARQ-ACK (i.e., lower than the PRACH transmission to current PCell) 
Prioritization Rules
When the UE cannot support simultaneous/parallel transmissions, in the legacy, UE does not transmit PRACH and PUSCH/PUCCH/SRS in a same slot to serving cells or when a gap between the first or last symbol of a PRACH transmission in a first slot is separated by less than 𝑁 symbols from the last or first symbol, respectively, of a PUSCH/PUCCH/SRS transmission in a second slot where 𝑁=2 for 𝜇=0 or 𝜇=1, 𝑁=4 for 𝜇=2 or 𝜇=3, 𝑁=16 for 𝜇=5, 𝑁=32 for 𝜇=6, and 𝜇 is the SCS configuration for the active UL BWP. Similarly, the prioritization rules need to be defined when one of the UL (PUSCH/PUCCH/SRS/PRACH) transmissions to a serving cell overlaps with a PRACH transmission to an LTM candidate cell in one or more symbols. 
As we mentioned above, a PRACH transmission on a serving cell may be caused due to beam failure recovery which may be important to prioritize to recover the connection with the serving cell on time. Similarly delaying an HARQ-ACK transmission to a serving cell may trigger retransmissions. Therefore, it would be beneficial if both or at least one of these transmissions (PRACH or HARQ-ACK) can be prioritized compared to a PRACH transmission to an LTM candidate cell. 
Proposal 7: When the UE does not support simultaneous/parallel transmissions, the UE does not transmit a PRACH transmission to an LTM candidate cell whenever the PRACH transmission (including any interruption due to processing time to build the PRACH transmission, carrier or/and BWP switching time if any, UL or DL RF retuning time if any, additional preparation time if any) and at least one of:
· PUSCH/PUCCH transmission carrying HARQ-ACK
· PRACH transmission 
on (e.g., current) serving cell(s) happen to overlap over one or more symbols or have a time gap below a certain threshold (e.g., N symbols). FFS: the value of N. 
RACH-less Solutions for Early TA Acquisition
In additional to the PDCCH ordered RACH based solutions, RAN1 has been also discussing additional early TA acquisition mechanisms where a RACH procedure before the cell switch is not needed. 
In RAN1 #112 [4], the following working assumption was agreed on the UE based TA acquisition mechanism. This was further discussed in RAN1#112-bis-e, but could not get agreed due to the lack of time.
Working Assumption
UE-based TA measurement (UE derives TA based on Rx timing difference between current serving cell and candidate cell as well as TA value for the current serving cell) is supported. 
· Corresponding UE capability is to be introduced to support UE-based TA measurement
· For a UE reports support of this capability, configuration of UE-based TA measurement is supported
· FFS: other impacts on RAN1 spec
The UE-based TA measurement can be supported based on the UE capability. The source cell can indicate the UE for which candidate cells the UE can acquire the TA using UE-based measurements. For example, the source cell may only support such mechanism for certain scenarios, e.g., for the candidate cells with which the time alignment offset remains within some threshold. If the UE is configured to perform UE-based TA measurement for a certain cell, there may be requirements defined by RAN4 for the accuracy/validity of such measurement. Also, since for the cell switch decision, the status of the early TA acquisition (TA has been acquired or not) may be an important factor at the source cell, the UE may be configured to send an indication (with/without TA value) to the source cell about the successful TA acquisition. 
Proposal 8: UE-based TA measurement (UE derives TA based on Rx timing difference between current source cell and candidate cell as well as TA value for the current source cell) is supported. 
· Corresponding UE capability is to be introduced to support UE-based TA measurement
· Configuration of UE-based TA measurement for a candidate cell is supported. FFS: how it is configured and details of configuration
· UE indication/reporting of successful TA acquisition is supported. FFS: details of the container and signaling.

For another RACH-less solution, scenarios where the TA of a candidate cell is zero (e.g., in a small cell scenario) or same as one of the current serving cells may also be supported. In such scenarios, once the source cell knows about it, it could skip the PDCCH ordered RACH for that candidate cell. The value of the TA for a candidate cell can be provided to the UE in two ways:
· Option 1: the TA for a candidate cell can be indicated in the LTM configuration. The cell switch command may contain an (explicit or implicit) indication instructing the UE to use the TA value (if any) that is provided in the LTM configuration. In this case, there is no need to signal the known TA in the cell switch command. If no TA is provided in the LTM configuration, the UE would perform RACH-based cell switch.
· Option 2: the TA for a candidate cell (which selected as the target cell) can be indicated in the cell switch command
When the TA is the same as one of the current serving cells, the TA may be indicated using the associated TAG ID of the serving cell.
Proposal 9: From RAN 1 perspective, without performing PDCCH-ordered RACH for candidate cell(s), RACH-less mechanism can be supported for candidate cells where the TA is known (i.e., zero or same as one of the current serving cells):
· Option 1: the TA for a candidate cell can be indicated in the LTM configuration, and the cell switch command may contain an (explicit or implicit) indication instructing the UE to use the TA value (if any) that is provided in the LTM configuration. 
· If no TA is provided in the LTM configuration, the UE would perform RACH-based cell switch.
· Option 2: the TA for the target cell is indicated in the cell switch command
· FFS: whether the TA can be indicated via the TAG ID
Finally, there can be a third option to support a early TA acquisition solution without needing PDCCH-ordered RACH. In this case the UE may be configured with an event to obtain TA from a target cell autonomously. Once the event (considering L1/3 measurements) is triggered, the UE could perform a PRACH transmission to the relevant candidate cell and the latter will provide the TA to the source cell. Source could then share the TA using RAR or in the cell switch command. This approach removes the need for providing a PDCCH order to the UE thus reducing signaling overhead.
Proposal 10: RAN1 to consider the option of configuring an event for autonomous triggering of PRACH transmission (no PDCCH order) to a candidate cell for early TA acquisition. In this case the UE will use the RACH resources configured in the RRC Reconfiguration message.
Association between TA and TAG ID
For PDCCH ordered RACH, it has been agreed that a candidate cell identity will be included in the PDCCH order which would enable the UE to associate the TA with the relevant candidate cell when the RAR reception is configured. Even when the RAR reception is not configured and the TA is sent in the cell switch command, a candidate cell configuration identity would be provided in the cell switch command (as per the RAN2) which will enable the UE to map the given TA with the correct candidate cell. 
In addition to the candidate cell identity, the associated TAG ID information may also be beneficial to the UE. For example, when, 
(1) a TA update is performed using the TAC MAC CE; although it is not clear if the source cell would need such TA update mechanism, but this may be used later after the UE moves to the candidate cell, 
(2) in case of CA configuration within the candidate cell, it might be useful for the UE to know which other cells share the same TA given to the UE. However, in the case of only PCell switching, and when only one TA associated with the target PCell is acquired, no additional explicit indication of TAG ID may be needed. After the cell switch, the UE may assume the same TA for all the serving cells in the target DU associated with the pTAG. For other scenarios, where a given TA of a candidate cell may be associated with a sTAG in the target cell group, the corresponding TAG ID may need to be indicated to the UE (e.g., in RAR or cell switch command). For the latter, first it needs to be discussed if such scenario (where TA is acquired for a SCell of the target cell group) is supported or not.
(3) in case multiple candidate cells (including the source serving cells) can be associated with the same TAG. Then acquiring a TA for a candidate cell (or source cell) may be enough to know the TAs of all the other candidate cells in the same TAG. However, with the current specification, the UE has P-TAG and S-TAG for the serving cells. If the network wants to indicate to the UE to use the same TA using the TAG by grouping the source and the candidate cells in the same TAG, or by linking the TAG of the source cell or a candidate cell to another candidate cell. Furthermore, TAG IDs of the target cells can be grouped or linked thus making the timing advance management more efficient. This may be beneficial for dynamic switching.
Observation 3: Associating TAG ID with the TA may be beneficial for the UE, for example, for TA update using the TAC MAC CE, TA acquisition for enabling CA operation in the target cell, dynamic RACH-less switching (multiple candidate cells can be associated with the same TAG). 
Proposal 11: RAN1 to first discuss the use cases/scenarios where providing the TAG ID information may be useful. 
Conclusion
In this contribution, we provide our further views on TA management for Rel-18 LTM. The following observations and proposal have been made:
Proposal 1: For PDCCH ordered RACH in Rel-18 LTM, the path loss for the PRACH transmission power is calculated using the referenceSignalPower (i.e., ss-PBCH-BlockPower) of the SSB provided in the PDCCH order.
Proposal 2: UE maintains power ramping counter for PDCCH ordered PRACH transmissions when reception of RAR is not configured.  
· UE maintained power ramping counter value is used to determine the transmission power for the PRACH transmissions (as in legacy).
· For the maintained power ramping counter, there is a maximum value configured by the network. The UE does not ramp up power beyond the maximum value of the counter. 
Proposal 3: For power ramping for PDCCH-ordered RACH where reception of RAR is not configured, initial transmission or retransmission indication is one bit flag (e.g., 0 for initial transmission, 1 for re-transmission).
Proposal 4: For power ramping for PDCCH-ordered RACH where reception of RAR is not configured, if UE receives a PDCCH order with a retransmission indication for a candidate cell, without receiving a prior PDCCH order with an initial transmission, the UE uses the initial value for the power ramping counter (i.e., counter = 1).
· The UE applies the power ramping for any subsequent re-transmissions for the PRACH preamble with the same target SSB.
Observation 1: In order to minimize specification impacts, the legacy monitoring mechanism should be preferred where after sending a PRACH, the UE would monitor a DCI scrambled with RA-RNTI to receive the RAR. 
Observation 2: When the RAR is received by monitoring a DCI scrambled with RA-RNTI, even when a UE is allowed to have one ongoing RACH procedure, there may be another UE under the same source cell which might have triggered a PRACH transmission to another cell (another candidate cell or the source cell) with the same RA-RNTI (note that RA-RNTI is not a UE specific parameter) and preamble and is waiting for a RAR from the same source cell during the same time window. In such cases, having a candidate cell ID in the RAR can resolve such confusions.
Proposal 5: For PDCCH ordered RACH in Rel-18 LTM, if RAR is received from the source cell, RAR is monitored by the DCI scrambled with RA-RNTI over the source cell, and the RAR at least contains the candidate cell ID and absolute TA value.
· Note: The legacy procedure to derive the quasi co-location properties for RAR reception may be used, i.e., UE may assume the DM-RS antenna port quasi co-location properties of the CORESET associated with the Type1-PDCCH CSS set for receiving DCI with CRC scrambled by the corresponding RA-RNTI.
Proposal 6: When UE supports simultaneous/parallel transmissions of a PRACH transmission to an LTM candidate cell (which is not a serving cell) and another uplink transmission (e.g., PUCCH/PUSCH/SRS/PRACH) to a serving cell, the priority for the power allocation to the PRACH transmission to an LTM candidate cell be according:
· Alt 1- a PRACH transmission to an LTM candidate cell has higher or same power allocation priority as the PRACH transmission to current PCell
· Alt 2 – a PRACH transmission to an LTM candidate cell has same power allocation priority as PUCCH/PUSCH transmission with HARQ-ACK (i.e., lower than the PRACH transmission to current PCell) 

Proposal 7: When the UE does not support simultaneous/parallel transmissions, the UE does not transmit a PRACH transmission to an LTM candidate cell whenever the PRACH transmission (including any interruption due to processing time to build the PRACH transmission, carrier or/and BWP switching time if any, UL or DL RF retuning time if any, additional preparation time if any) and at least one of:
· PUSCH/PUCCH transmission carrying HARQ-ACK
· PRACH transmission 
on (e.g., current) serving cell(s) happen to overlap over one or more symbols or have a time gap below a certain threshold (e.g., N symbols). FFS: the value of N. 
Proposal 8: UE-based TA measurement (UE derives TA based on Rx timing difference between current source cell and candidate cell as well as TA value for the current source cell) is supported. 
· Corresponding UE capability is to be introduced to support UE-based TA measurement
· Configuration of UE-based TA measurement for a candidate cell is supported. FFS: how it is configured and details of configuration
· UE indication/reporting of successful TA acquisition is supported. FFS: details of the container and signaling.
Proposal 9: From RAN 1 perspective, without performing PDCCH-ordered RACH for candidate cell(s), RACH-less mechanism can be supported for candidate cells where the TA is known (i.e., zero or same as one of the current serving cells):
· Option 1: the TA for a candidate cell can be indicated in the LTM configuration, and the cell switch command may contain an (explicit or implicit) indication instructing the UE to use the TA value (if any) that is provided in the LTM configuration. 
· If no TA is provided in the LTM configuration, the UE would perform RACH-based cell switch.
· Option 2: the TA for the target cell is indicated in the cell switch command
· FFS: whether the TA can be indicated via a TAG ID
Proposal 10: RAN1 to consider the option of configuring an event for autonomous triggering of PRACH transmission (no PDCCH order) to a candidate cell for early TA acquisition. In this case the UE will use the RACH resources configured in the RRC Reconfiguration message.
Observation 3: Associating TAG ID with the TA may be beneficial for the UE, for example, for TA update using the TAC MAC CE, TA acquisition for enabling CA operation in the target cell, dynamic switching (multiple candidate cells can be associated with the same TAG). 
Proposal 11: RAN1 to first discuss the use cases/scenarios where providing the TAG ID information may be useful.
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